Few studies have been made of the employability of diabetics, and recommendations concerning their employment are usually based on general principles. It is often considered that diabetics who are taking large doses of insulin should not be given work in which hypoglycaemic attacks might result in injury to themselves or others. However, the severity of an insulin reaction is now known not to be commensurate with the extent of hypoglycaemia; the dosage of insulin has no relationship to liability to reactions.
A survey has been undertaken of the employment experience during the preceding five years of 88 diabetics who attended the Dunedin Clinic during four months of 1957. There was some tendency for diabetics to take sedentary work. The occurrence of insulin reactions did not handicap these patients in varied types of occupations nor in driving vehicles, nor was there any evidence of an increased number of accidents in those who were liable to insulin reactions. Only about half the employed diabetics regularly carried an identification card; several, including two who were liable to severe reactions, had kept their condition secret from their employers and fellow employees.
It is concluded that the employment of diabetics needs to be limited only by their stamina, the presence of complications, and by their own good sense. Owing to the lack of objective information on the employment of diabetics it is urged that further surveys should be undertaken with the object of freeing diabetics from needless restrictions.
The prevalence of diabetes mellitus has been variously estimated at between 0 5 and 2% of the population in Great Britain and the United States. No figures of prevalence are available for New Zealand, but on this basis it might be expected that at least 3,000 diabetics are in gainful employment there. The problem of the hazards that diabetics may cause to themselves and their fellow workers is therefore important.
On diagnosis consideration must be given to the effect that the disease will have on the daily life of the patient, for the diabetic, more than most, must learn to live with his disease. The patient must necessarily rely on the advice of his doctor and this advice should not be lightly given where the occupation of the patient is concerned. Most published papers have been based on general principles, bearing in mind the possible complications of the disease and its treatment. In the United States, definite standards for employment were Non-disabling continuous walking and standing without other significant expenditure of physical effort. Such workers as shop assistants, a police constable, a wool-classer, a charge attendant in a mental hospital, and a welfare officer are among those included in this category. The light manual workers include printers, painters, and bookbinders: medium manual work denotes such jobs as motor mechanic, builder, joiner, and labourer. The two heavy manual workers were employed as boilermaker and fireman. In allotting occupations to these categories, careful note was made of the actual nature of the job and its demands on the patient. This seemed to be more realistic than an arbitrary allocation of a particular job to a single category. An elderly woman living alone was classed as a housewife, but if she lived with relatives or in a home has been placed in the retired category.
Patients who left employment permanently during the five-year survey period are classified under the last occupations held. At the beginning of the survey period 54 patients (61-4%) were employed. In addition 21 (23-8%) were housewives, 12 (13-8%) had retired, and one was still at school. Ten of the employed group left their employment permanently during the survey period, four on marriage and six on retirement.
Thirty-six (66-6 %) of the employed group were treated with insulin and 28 of these experienced reactions outside hospital. In eight cases, the reactions were severe, involving unconsciousness. In those not employed, 20 (60-0 %) were on insulin and 14 of these had experienced reactions, four of them severely. Of those not on insulin, eight were under treatment by other medication at the time of interview, four of them in the employed group. These have not been considered separately from others not on insulin.
Over half the employed group were in the same occupation throughout the survey period, 21 in the same job that they had held before diagnosis and seven in jobs taken since diagnosis. Cases 1 and 2 are examples of those who remained in the same job. Case 1.-J.A., a man, aged 47, a diabetic on insulin since the age of 32, has been a boilermaker for 30 years and works an average of 12 hours a week overtime. He experiences occasional mild reactions in the form of dizziness lasting a few minutes, for which he takes glucose. His recent absences from work have been due to a fractured toe and an operation (left mastectomy). He rides a bicycle and has never had an accident on it.
Case 2.-A.S., a man, aged 47, has taken insulin since the age of 33. For the last 11 years he has been a departmental manager in charge of 20 to 26 men. A sensation of tingling in the limbs presages occasional mild reactions. He drives a car at work and has had no accidents. He says that his only disadvantage is irregularity of meals while travelling. An early right cataract has been diagnosed this year.
Of the 16 who changed their jobs during the survey period, five did so before diagnosis, and 11 after the diagnosis of diabetes had been made. Social reasons accounted for two of the former and five of the latter changes.
At the time of interview, the following two patients were unemployed: Case 3.-E.T., a man, aged 50, developed ulcers of the feet 16 months ago. Investigation revealed diabetes and he was treated with insulin. Before diagnosis he had been employed in the Public Service as a labourer for four years but has not worked since the ulcers developed. (Since these figures were abstracted, this man has returned to work.) Case 4.-G.S., a man, aged 57, a diabetic on insulin since the age of 41, is subject to occasional mild reactions. He has been in receipt of social security benefit for two years on account of labyrinthine disturbances which caused him to leave his last occupation as shop assistant after one year. Before that he had been a driver but had to leave this work on account of angina following a coronary thrombosis in 1949. He was unemployed for a few months between these two jobs.
Of the remaining two changes made before diabetes was diagnosed, one was due to ill-health; the patient took a lighter job on the railway after a coronary thrombosis. In the second a policeman found a country job in sole charge too hard in view of the large garden for which he was responsible, and transferred to a sedentary job in the police force.
Apart from the patient still unemployed (Case 4), three others changed their occupation due to ill-health, after the diagnosis of diabetes was made, one on account of the onset of blindness which ended his clerical life: he is now employed on making cardboard boxes. Another changed to lighter work as a stores clerk after amputation of the right leg for gangrene. The third case is instructive:
Case 5.-S.M., a man, aged 46, was diagnosed and treated with insulin at the age of 40. At that time he was a building foreman but his employment on a variety of different tasks made him difficult to stabilize. Four years ago he became a building teacher and has had no reactions recently. He is still exposed to the hazards of machines and saws and drives a car without difficulty or accidents.
One man left his work because he considered it too hard:
Case 6.-J.C., a man, aged 48, a diabetic on insulin since the age of 29, was subject to occasional mild reactions in the early morning. Until 12 years ago he was a labourer in a butter factory. He found this too hard and spent the next 10 years on social security benefit. He was advised by his doctor to give this up and two years ago became a mess steward at which he has since been happily employed.
Another left his work because he considered it too dangerous:
Case 7.-R.B., a man, aged 23, on insulin since the age of 11, was subject to severe reactions, during which he is unconscious for a short time. These are preceded by a brief aura and have occurred four times in the last nine months. He was employed as a sedentary machinist but left nine months ago as he considered this work to be too dangerous although he had not had any accidents. He is now employed as a labourer. He rides a bicycle and has had no road accidents.
In the employed group of 54 patients, 10 are subject to hazards from machinery, five work at heights, and one is exposed to danger from bums. Two patients had lost time in the last five years on account of industrial accidents: one was the boilermaker with a fractured toe (Case 1), a common accident in his trade, and the other was a painter who was blown off his ladder by the wind. There is therefore no evidence of an excess of industrial accidents among the diabetics included in this survey.
The final section of A special note was made of complaints of tiredness where no other complication was found. No interrogation was made on this point and the complaints were all spontaneous. Four (7 4%) of the employed group and nine (360o) of the housewives volunteered this information.
Of the 25 housewives interviewed, four had married within the last five years. Among them they cared for 43 dependants (average 17 each) including five preschool children. Three of the housewives were pregnant. The nine who complained of excessive tiredness cared for 22 dependants including four of the pre-school children, an average of 2-4 dependants each. None of the housewives employed help in the house, and tiredness may have been a complication of being a housewife with a family rather than a complication of diabetes.
In the retired group, which numbered 18 at the end of the enquiry, eight had retired before the diagnosis of diabetes was made, six on age, and two on account of ill-health. One patient retired on grounds of ill-health at the age of 69 after a series of operations including cholecystectomy and herniorrhaphy and the other at the age of 60 (four years before diagnosis) on account of unspecified ill-health after working long hours during the second war. One patient retired on age grounds in the year of diagnosis and nine have retired since the diagnosis of diabetes, four of them on grounds of age. Five retired on account of ill-health and in four of these diabetes or its complications was responsible. Details of these five cases are shown in Table 3 .
Three of the eight patients who retired before the diagnosis of diabetes had been made were women; the five men in this group retired at an average age of 66 years. Of the nine patients who retired after diagnosis, two were women; the average age of the seven men on retirement was 65 years. Age, sex, and, surprisingly, liability to reactions appeared to have no relation to the carriage of a diabetic card by patients on insulin. Finally, the patients were asked whether or not they drove a motor vehicle or rode a bicycle and whether they had had any road accidents in the last five years. The answers are summarized in Table 6 . Twenty-eight patients drove motor vehicles, two drove lorries, seven business cars, and the remainder private cars. Eighteen of the drivers took insulin and 14 of these were subject to reactions. Twelve, nine of them on insulin, rode bicycles. There were five accidents in the five-year survey period, three of them affecting insulintreated diabetics. Two of these were drivers of business cars who drove a considerable mileage every year and one was a pedestrian who fell from a bus. The interesting point is that none of the patients involved in an accident was subject to insulin reactions.
Discussion
The main disadvantage of a survey of this type is the difficulty of assessing the reliability of the information provided. In each case the purpose of the survey was explained and it was emphasized that the name or address of the employer was not required. The attitude of the patients was such as to lead to no doubts of their veracity. Although the number of patients included is not large the age and sex representation is characteristic of diabetics as a whole.
No attempt has been made to estimate the insulin dosage of those so treated. Joslin, Root, White, and Marble (1952) have pointed out that the severity of an insulin reaction is by no means definitely commensurate with the extent of hypoglycaemia and it appears to be generally accepted that the dosage of insulin has no relationship to liability to reactions. Every diabetic on insulin may be considered to be liable to experience reactions. The facts elicited in this survey indicate that in nearly all cases occupation had not been materially affected even when insulin reactions occur. It is chiefly the complications of diabetes that have caused a change of occupation on medical grounds and generally this has been to lighter work, although not necessarily to work devoid of hazards, as indicated by Case 5. Case 6 shows that even cases which have been on social security benefit for several years can be satisfactorily settled in employment. There appears to be a tendency for diabetics to take sedentary work. Twenty-one of the 54 in the employed group were so employed, including six of the 21 who were still in the same job as before diagnosis. The national proportion employed in sedentary posts is unknown but the observation is interesting in view of the suggestion of Barach (1949) that " if a pair of identical twins, equally susceptible to diabetes, were so placed that one was to become a coal-miner and the other a clerk . . . , the one who earned his bread by the sweat of his brow would certainly not be the first to develop diabetes: better still he might not develop it at all ".
Although a number of the diabetics on insulin included in this survey were exposed to real hazards, the liability to insulin reactions did not appear to have affected the accident rate. None of the accidents reported appears to have had any relationship to an insulin reaction and it does not seem likely that this information was concealed when road accidents were readily reported. On the other hand the failure of four cases to reveal their condition to their employers may indicate a belief on their part that there is a prejudice against diabetics in industry.
Complaints of excessive tiredness were most evident among housewives. This might reflect the inability of the housewife to change her occupation if she feels her job is becoming too hard. No relationship was found between occupation as a causative factor and the incidence of other complications of diabetes. However, complications sometimes forced a change of employment, or incapacitated the patient in severe cases. This was especially true of eye and foot complications.
Many patients failed to carry diabetic cards, although this is a commonsense precaution. In the United States it has been recommended that the carriage of such cards by diabetics should be a prerequisite for employment. It would seem at least that more effort might be made by the medical profession to ensure that these cards are carried. An occasional re-issue of cards to all patients by the diabetic clinic would be one approach to this problem.
As far as the law is concerned, the diabetic driver has long been in a difficult position, and this has recently been made worse in the United Kingdom by a decision on appeal by the Divisional Court of the Queen's Bench Division (Armstrong v. Clark, 1957) . The Lord Chief Justice stated that insulin was clearly a drug under the Road Traffic Act (1930) , and continued by saying that if people were in a condition of health which either of itself rendered them liable to go into a coma or the remedies for which might send them into a coma, they must not drive because of the danger that would result to the rest of Her Majesty's subjects. No evidence of such danger was found in the present survey, which underlines the need for more objective data if diabetics are not to be unfairly penalized.
The public attitude to diabetics has been moulded by the medical profession, whose advice has been based on the assumption that patients should not be placed in a position in which they might injure themselves or others should an insulin reaction occur. While the evidence gathered in this survey is not conclusive because of the small number of cases involved, it suggests that many diabetics do place themselves in potentially dangerous positions; even if they had reactions, no harm appears to have ensued to the patients surveyed. The The second part, which occupies two-thirds of the book, is much better done, These eight chapters are devoted to the following subjects: the effects of economic and social changes on population, and the growth of community services for housing, maternal, and child health, neglected children, mental illness, tuberculosis, venereal disease, and the aged. In each case the historical account leads on to a discussion of current issues, which is both informative and thought-provoking.
Inevitably there are gaps. There is no mention of the school meals service and the free milk scheme in the chapter on the services for the child. This is perhaps to avoid duplicating the brief mention of these in Part I. Industrial health is not dealt with here, although the thread is woven into the general pattern of public health history in the first part.
